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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the communication quality of 
transmission through pluralities of channels where data different in 
quality, transmission rate and transmission delay coexist. 
SOLUTION: One symbol of low speed data is divided and assigned to 
a Ch1-a(b), Ch21-a(b), and Ch3-a(b) and high speed data are 
assigned to Ch1-c, Ch2-c, and Ch3~c and QPSK modulation to 
change adaptively signal point arrangement of the latter by controlling 
a data period of the former is applied to each code channel. 
Furthermore, when there are data to be sent, a proper data rate is set 
depending on a state of communication channels and quality required 
for each of data in parallel and phase shift keying such as BPSK or 
QPSK is applied to the data and the result is assigned to a Ch-4. 
Then all code channels are multiplexed and the multiplexed channels 
are transmitted. 
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(57) [g*b] 

<7> & * b fc *g % o ^ >• ^ ^ fS jH t - o i ^ r ii fa p c u IT 175 

1 _ a (b), Ch2_a (b) , Ch3_a ( b ) 
%'IK>MX, i^ii'X — ^liCh l_c, Ch2_c, Ch 
3_ctcli]"9^r. Sfl^tOv^-^JSSa^WJ^lbT^^O 

SKfcSlMiQPS h=>r — -f 

fTV\ C h_4 (Cfi) K> ITS, tLt, ±r<D^#^-V 
V* ;U £ £ %\ t L X mt§ -t 5 „ 




9* * * * 



1 

xp (jb) ^fcliaXexp (j ( b + te ) ) <7>l^i" 

&\ ^(Df— ^Mfi(Cj£ CT aXexp (j ( b + * / 
2) ) IfcliaXexp (j (b-n/2) ) <Z>l^T*l 
j&^ft-f-^BBSSrS'Jf? 1TTQP SK&M&ft 5 Q P S 

^3 o^-y y^/^f- ^<t>^-^ fitted crft 
0«FD«iaStT, *»3fe?iJJcEtt$ix)tfliitaQP sk 

ftjfSQP SKSH#«*5<tt/Wl8BP SKSEB^bffl 
p SK«W#S*3j:tJ«S(ll5P SKa#K(oSi^^ 

CD • — (D^r — $ K f-^^iSt, ilff^O 
Eli»iRi«^JE6lsr, fflEaft^'J^BBfi^nfcfilJEQP 

i?, BlJiHeiiH-'<#»i co^-r^^/ucof*— ^<7>*a3l*iJ 

x p ( j b) *fcl*a Xexp (j (b + *) ) «7)^f 

na^ff #^ia««rS'j y> mrxQ p s kiii, m\<o 

4:, t(7)f-^i(:^i:raXe xp (j (b + re/ 



(2) 1 - 3 4 0 9 5 1 

2 

2) ) ^tl^aXexp (j (b-Tt/2) ) tfH^-fft 
36^0fB#^iafi*:»I!!? itTQ P SKSHStlfcQ P S 

crft -§-^ja«*8'i 0 itr p s k^w * tiiz psk 

- 7c/4&ffi(lHg$ii:S»fflllHE#a^ , 

ch) do^r, s**>5vM*i6*i'ffl*^o)t(a*ffjiB 

7C / / 4[£l^Ufc^-(7)^^fti^^:^^^^^® 1 (Dft-ert 

tc/4, *2 0»#t«*Sn7t*-fr(i-Jc/4ffiffilHi 

30 3^ IS: , 

[If^il4 ] f iof^y^of-^^i^ 

(Dm&, % 1 ^^-t ^^/KT?^— ^J5W^iS«cW(-*2 
<7}^^ ^-*/K7>^— ^ ^(7>^ — ^fltCJ^ CT a X e 
x p ( j b ) aXexp ( j (b + 7c) ) <D^-f 

ti^«f^iB14|iJ I? ittQ P S KS1 fio 

^Or-^IC^ CTaXexp ( j ( b + * / 
^ 2) ) ifcliaXexp (j (b-Jc/2) ) ^^"fn 
3&^fS-§-^ffi««:»'lf?^TrQP SKSiBStltQP S 

fCi:rfs#^ffi«S:#l??^rTP SKSiJixfcp sk 
^Lraif&^nfc^^^ h^*£*fs*«r, Sit tt« 

5(? #^Sri&«-r5»ffi3MS:£ , 



3 

£7u/4lU$s£-<i:, fSim^^^, S2« 
[H] |s $ -fr 3 fir 1 1 0 |s ^ « ^ , 

14- «/4firffllHlte$-ii:fc«o|^JH^^ V^^isKj^SrJB 

[tt#*l5 ] SUE* l o^+^^Hc*)?? bixfc 
/^Srttffl LTi£{f ^nr*5«? , 

Iff *ig6 ] m l o^-r ^/kot'-^A** i 
<om^. f l t v^;wf - ^ JSiMSWCf 2 

x p ( j b ) aXexp (j ( b + re ) ) tfH^f 

tid^fit j^iaisri'j d irr q p s ksh %\<d 

tOf-^t^CTaXexp (j {h + iz/ 
2) ) ^fcfiaXexp (j (b - n/2) ) CO^-fiX 
^co«#^ffifi*Si|f9 1TTQP SKa^rftpQP S 

HHSiPa«(cj«:i:r, *g&&?"J{c@ag£n/ilttJEQ P SK 
5 ^ttfflE P S K^p^i^CftTjKfitt^O^- 
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tflEQ P S KffilS3¥«*5«tO { fflKP S KCTf^^ffi 

m i j { c £ s ft -r -5 £ s ft ^ « t % At *. , 

ffjfE-tr , BfiE<£yH-^#ffi»o*5*— 

coiHiilftiPn«ujcfi; i: r . ffiEffl »3fe?u^ia« s n^ittjEQ 

10 ft £fl t > 

fflE* *U ^fi v- v # ^ Sr jft-ett * X 4 fc 5 ^ 13 
- n / 4 ®m £ 5 HUE^R £ , 

ch) Co^T, a*fcStMil6^ffiS:i:o^:ffl[*:ME 

^ Si, 

(7>^, »i o^^v^/u^— ^JSSS»iSttWi-*2 

xp (j b) ^fcfiaXexp (j ( b + * ) ) cO^-f 
ix*^ft#^ia«S:»Jf9^rrQPSK«lfi3L. mi cd 

Sr, tCOf-^lCJ^CTaXe xp (i ( b + k / 
2) ) JfcljaXexp (j (b-re/2) ) cO^Ttt 
d^ff#^iaB*:8']"9 iTTQP SK^i$rlT;Q P S 

% 3 co ^ * V ^ /l, — * co^— ^ ffi (cjfc; c r ff #^ffi 
5(? EiBiFaWlcjfcC-C. 1S»3fe?U(cKfiSixfcBliEQ P S K 



5 

ftJfEQ P S KSB¥S*5J; l«fJR P S KSW¥S^ t±S 

p s Kmm^&te xxfffifzp sK&m^&<Dm%k&&\ 
<dm& \$ m urn * &m > ^ # ^ * - « / 4 
t a tt & *u 3£ ^« «c *3 ^ r gr i to ft % t m £ ft # -& t* 

[ft** 8 ] ffllBiSff «5tc*5tj- smiair u ? <? ^« 
fifrlSQ P SKSfJS^IfcfcS^ttlilJKP S KfH¥S 

1 \fy hof-^^^^f-^ h J: K>&&<o? n s/ 

^ » * »w u , tmm £ ftfc##i7*- * * , 

sK^p^^^^t/itifsp s K&M^&<nm.m&mz-m 
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tc^^ $ ft 5 t>-frfc*a3i*j»r-SfS £ ft. 

(Dft^ritm t o fcftlfEm 1 COT" + *5tt 6 ^ y 

[0 0 0 1 ] 
[0 0 0 2] 

[^^COS^T] ^®jii{f#IfT-(DCDMA (Code Divis 
ion Multiple Access) ^^OH^'J t L"C , D S (D 
^ irect Sequence) ^5^C0^^^ h ^ffiftSr^Uffl LfcC D 
MA-fe/P7-aB^r A t LTlSftSnfc I S-9 

DMAt-tt»»aoSift^i^tSttt©S^lcJ; i? S 

f3 * i: 5 it ift B8 JS ^ ^ T ^ S * <*> JW B ^ * ^> - 

r-fc^n-XF' yu — ^ /^-ny £ 
J<7 — 3 ^ h /Hfy h (PCB) 

15 » m ft « * W ■** S *" *fe T- 5 o 

[0003] ^fc, ^<7>aifo«^^iasfcJt>^(i^ 

y^"!i-^<!:FEC (Forward Error Correction) & 
&mT-&Z&y*—# (O&MftWlft* I S-9 5C0^ht 
4 0m s J^_h{C^-5 0 <^r.5^, PCB^— ^ttiSiS* 

cifti, sffiijjT'i^mp^-^^pcB^-^^ it 

Off'J^rfctf 5 i: , I S — 9 5T*tt, Traffic C 
40 h (C*5^t i 1 3 2 4 SH v-y (1. 2 

5ms) )S)^(?)^Iitfc2^y^/^^*^y^> 

[0 0 0 4 ] §1 3C/TtJ:9(:PCBf-^ 

t lt pc B-T— ^<^*as*J»*--bff Sfc^tctt. PC 

5(7 Bf- ^GOg'J 1 ? ^T^r 2 4j«^y^ ( 1 - 25m 



(5) 

T 

s ) MM?) 5 *>iSficLfc 2 ^^/H/H^iOv'V^/UcSiJ 

ajswic p c b f co^^r^x. s r. t temm^mmz. 

[0 0 0 5] 

tt)lMb p s (bit per second) £L_t<D&&^— 

^^u- h^ritf reirr fens**, 

f— * h 1Mb p s J^ilOf^, ^s/^U— h#ft 

H-Mc p s (chip per second) U^ii^^ t ft 9 £S® {fc *t" 

5« ±IlfcJ:^cCDMATIiPCBf-^t 

[oooe] $.tz, &mmm\z&tf%fcmmmtt7^-- 20 

f— * hGiS*^£-f--*<z>a£KfcJ: Gil WAR 
i£&2&S^Sfcfc^3^ft«£ -t^f, **W 

7* — * COP^jg {tfci* t ^otCDMAia^) iBiSf — * 
[0 0 0 7 ] 

f — ^:Of — ^ fittest: T a x e x p ( j b) * 

fcliaXexp (j (b + re) ) CO^-f tl^Off #^ffi 

t^ii^rtQPSKai, not t^^^r 

^^H^c^){cS2co^-w^/uc7>7 :f -^$r, ^cof-^ ^ 
ttCtSCTaXexp (j (b + jt/2) ) £fci3aX 
exp (j (b-*/2) ) «oi*Tixa><Dfi -g-^BEB* 
8'I0 ^rr QPSK3EW«rff5QP SKfl^^r, ® 
3 * v^/uco-f - ^ <Df - ^ (BKiS u-r ft #^K« 

^mvmxxiiLmyy h*— ^ 5 p sk«^ 

p s KSW^«*>siM4«iiap s KSfffl^««-mi2ifi* 
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[0 0 0 8 ] fiflE;*^ h 7^atffciSfSSS«^i» 

^of — ^<7)f- ^ K f— ^ofi^S, iiff 
QP SK«M^«*5j;tflWIBP S K^iH^&Offl^^U 

tc^j^^r-sr t>. wise an-'* #7*— ^(7>M3i 

[0 0 0 9 ] ±Ri«*i£jS-r5fc«>K, *5SMtc«S 

of- 1 0>«?#<z>»-s\ i l^ft^/wf- 

— ^ffltCJES Ct a X e x p ( j b ) a X e x p 

(j <b + *) ) o^-fn3&>ofs*^;BafiS:8'i 13 srr 

QPSKSll, * 1 Wft^/^f — ^d<»2<7>» 

2^f -Y^/^f-^^:, ^of—^ffitcjEt: It a x 
exp(j (b + ^/2) ) lfcliaXexp;(j (b 

-*/2) ) ot^-fnj&^ft *^ia«*S'J[3 irtQ p 
sKXw^jftfcp sk«««*£&, si/Mc^ft^a:^ 

v- V 7}?/U -tn-Pix n / 4 *> ^ ^ - k / 4 fltfl [hI$s * 
m-'r^'^^J&ft (I ch) (co^T, i**>SlMilfe 

& t o ^ fit $r m is f - ^ m m \z. t s m *r 5 s# 1* < t a 
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[ooio] ±15^^^ h^tt:«iiftSIS^SfB 

i c j: 19 & *i tu m s n 3t m 1 5 a * tt « « n v- > # ^ 
twists i <7>f ■y^^/K^aw^-^ t LTffi*j-f 

■K^J£¥i££ 5^ttt«t^. 
[00 11] £fc«c, JblBB 3 3. £coT-£6 

[0012] -<D£?te^%tm^xri&, i&&^f 

m#<off -g-^BBS^fflJSWJ-ffi^^-tirS J: 5WPSK 

HW&fTW £ bfcil^iftl-Q P SKSfJ8£nfc3Bi£> 
-r — ^ T'£> £f£ 2 co^— * & saGaS?*— 

& 0 -mat), ffi^^-^o^^^^^ =: 



©) 4$fH!^ 1 1 - 3 4 0 9 5 1 
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I2QP SK«WtCt^^h>bi" B PSK^W^ 
[0013] 

{S^S(omM<r>j^m o ^ T , 0 ffi t # H8 L ft # K 9? 

l{c3o^T\ l 0 1 * 1--" h , iift Fa^^^teZ 

fci&<0*r--& & (Ch) 1 —4 tcfij "9 6 

^pa, 104, 1 1 nisesnfcffff^ffiotff 

[0014] it, 1 0 5 \$7 U — A^fiJtfflSA 1 0 3 £ 
:7 1^ — ^^fiS«|5B l 0 4*^A^^n6^^^^/M: 
S^5i>rHj9 (b) (c) (c^^ix^ff %MMW^^ 
B P SKSBSfcttQ P SKSEWSrtft^H^^^*: 
ffi^-r6SP^A, 10 6, 113li*«»^^^ 

«, 10 7, 1 1 4 ^^iX^^^Pv-^^^^l'J 5 ^ 

#/K75ifffi*fT5tt*I». 108, 109, 1 1 0 teC 
hi, Ch2, Ch3l:*5ltS7^irtSUBP 
SK«P*>5VM4QPSK«it, ^rO^P^>^/Kc 

«J*^ ^ixr^-S^-^iSftffiA, 112ttB9 (a) 

/U^r.tii^-rS^P^B , 115liCh4i:*3lt57l/- 

A^itQPSKSiL, ^ofiv^y^/K:l/£ 

Siff^*^**U^til*"**S'T f -^iSfS«5B, 116 
1*7*— ^i^ff SPA*5 ctU 4 ^— ^i*ft*B^bI±3*StLS 

40 JtSI, ll7teDS (Direct Sequence) — SS (Sprea 
d Spectrum) ^{Cf'JD StbtlfcPN (Pseudo Noise) 
ft * tc J: 9 S: tf 0 fclfr^ X h Z> * 
[0015] SfjELt**W^S^^<^ h/Htf: 

e^-r^. f^M»ioim57^t 
fftftSAl 0 3 0«E»Wfe«J*«rEl2^L, 12 2 

1/-^4J««A1 0 3(^»fl*fT5o H2iC 
*5l^T, Ch^^^«a201liA^^il^Ch 



il 

3I5A 1 0 3 <n&%$\Zttij3 LTl^ 0 A^J^ilSCh 1_ 
a, Chl_bOf"^liA^^^7r 2 0 2, A*'"* 
3/77 2 0 3(C^tL^^-0#I5^^iX. Sx>#/U£j»* 

ti^yyr 2 0 3 ^^^y^^-f ^ v^tc^or 
Tfi^^^^^tT 5 SW^^f ^ 2 0 4, ?3F-^> 

/<2 0 6^i=> v-V^/U^^ * V^tC^orttJ^^tL 
TtC h 1„ a <T>Vi%i/lsi£)V, Chl_b^1^y>/f 

/Hi, -t? 2 o i tc^o^r^f^^^ ^?xm$i£ 

[0016] Hi 3(C7 -^SfiJcSfBB 104 

B1040R«S:fT5o |3C*5K, A^£*ifcCh 
i_c tf>^— ^teA^^^r 3 0 1 ic— f^fetec^ix, 

^ ^m*/^7r 3 o i3&>e>R^a*tt 

3 0 3 tc*5v^rw#v'>#^^*fi»:$ix 
So -r y — /<3 o 4tcjoi^r^ — y 

[0 0 17] ^^T*, 7U-Ata«A10 3*«t(J«7 

i^— a*j*«pb 104 ^m^ns^i^-^^^ 

^J;^2^^^^ti5WAi o 5<n 

; e<z>ift3ia[tii*(iExoRiHiK4 o 20-^ 

EXOR@5&4 0 2^1^li7l/-^ 

*jaa$B 1 0 4A^^^n^i2^y^M 

£*U AND§^4 0 H^M^SSl^f^^^ 

^£<^ftfito»«?p (exor) iiifeixs. fir, 
QPSK^M4 0 3<DmftA£) (Ich) 121? 

tv-y^ (c h i_c o^^-v-^^/u) 

lE^A^ (Qch) {C{3EXOR[h]S&4 0 2 ^-btti^^ 
'>y#/W:!^i^TQ p s Ka?f|j&*fTfc*u 11^^ 

[0018] r CO^P^A 1 0 5 (C ct 0 ff *>*x£Q P S 
KKW»f1s&, [19 (b) (c) *#HP.L/£^t>K«-f 
So 7U-A^«A1 0 3^bttJ^)^n6f 1 

flff M o M x-fc^tit ^eur. chi 

_c^^y#/K*l)?)l2^f'>^'W "0" T- 
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&>^tzt-f Z> t * ^H^A 105OI c h&XXfQ c h 
fctt&ld "0" #A*£it, H9 (b) {C^-f (-1, 
-i) <o(9#^ffia<^ffiWv'>jK^3& s tllASixSo do 
RSK, %2ft^»'i£fr& "l" idft&£, S«ai 

0 5(75 I c h^ctCPQ c h^J3£={C <4 1 " a*A*£n, 

§9 (b) ic^-f (1, 1) <z>ft#^ja«oaiH^^# 

[0019] 7 l/-AttffflAl 0 3A^ttJA$ 

nssis^v^i 5 "i" x-hoitk-rzo 

2* "0" T^ofctt^^ fl^Al 0 5<D I c hid 
"0" Qc h(C "1" ^A*£*V 19 (c) (C^ 

•f (-1, l) ofS^^BBfScoXW^^^yu^ttl^^n 
So d<7?|^{c, ^2 8f^y^^ "l" « 

f§£& A 1 0 5 <D I c h (C w 1 " & , QchC " 0 " 3&* A 
*£it, BI9 (c) (C^-T (1, -1) OfB^jSBBBO 

#/UOixV#/uffitdj©C*t\ 19 "(b) (OTtQPSK 
-aOffffflf^ixS^ H9 (c) C/TtQPS 

^ k- b <om ^£MWit ^ns^M^nsfc^, mi 

-^CQPSK-a *>5tM*QP SK-b<7>fS#^K« 
jftiSiJOSTfettSJ: 5tCl<C5 0 ft*5, QPSK-a^S 
l/^QP S K — b <7>(t-g-^iafiJ4lHl*KUTI/^Tt>J:t^c 

Q P S K - a fci^liQ P S K - b OfitMB 
li, a X e x p ( j b ) *3fctt a X e x p ( j ( b + 
7i ) ) <7?ft#-*ifitt, *5cfcU^ aXexp (j ( b + * 
/2) ) ^f:liaXexp (j (b-«/2) ) <D{t^ 
&MWt^X%:-t^t&X%Z> 0 fc/£U a, bteffig 

[0 0 2 0 ] O^tC, H 5 lC^P£|$B 112 <7)I^^ 

1 ^btti^J^ii^ch 4 ^^y^r^SS3M 
v^y^/Hc s/p?Eft»5 o i tc&^Tv- y r^/^ 
7 i/^M^nt 2 ^y#;K3ot?yt $ii5o - 
(Oitmt Sttfc 2 ^V^/Ki-en^fn, I c h, Qch 
<!:LrQPSKfW5 0 2iaA^n, 

(a) fc^-rfB-s-j^Ee^Q p s KffiH*ix; t^ai 
[0021] ::r-, h i iz.^-r^^m^i^^^^^ h 

■\%m?-? i . 2 ^ei^-rsi^o^ u-jutt 

^<7)^J^[l 1 0 (ot; L. ^co^— ^«^^r(3 1 l 

5 7 L^-Athir*^ . z.com&izTF'tm^te^'xn, 

50 ^T^C^l 1 7l:*ft*n5PN»t(Dfs/'/l/-h^4 
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0 (Mcps) tZiX. U-f-CChl, Ch2, 
Ch3, Ch4C04^^f -Y^^^l 1 ]^^^^ 1 ' 
S„ £fete, Chill, Chl„a, Chl„b, Ch 
l_c <n 3 OtT^T^-t Ch2, C 

h 3 t>P=BSi- 3 0(7)*^^-^ ^^/^A^WJitS tlTl^ 

[0 0 2 2 ] ~ feCD^-Y V^/M^^T , Chl_ 
a, Ch2_a, Ch3_atli, ^ n -X K^-?' 
/^-^y hn-^^rlT? 6 2 5 (k 

bps) <r>^V — ^ V h n-/u t*> h (PCB) <7>[f] 

*r^S^-rs«W'IS«"t?*»S tfy h M 6. 2 7 
(kbps) <M#mf — ? 1 #<£i££*T- ch2_bT* 

6. 2 7 (kbps) <DUWf— # 2 3&*fei££*t5. * 
fet-, Chl_c, Ch2_c, Ch3_ct?ftl^# 
tf<D*fcrt^-*-?*>3K r 3' h 1/" h 3 1 2. 5X3 
(kbps) <7>tf^-^l2v 3ft^wK^M 

hl/-htt312. 5 (kbps) , 2#@(C 

fi^ttitOftt^try h h 9 3 7. 5 (kbps) <D 
ISS^-* 2 ttC h 4 T*ei££*l6o fe*5, ftJ^T*-^ 
■ztftSx-^itiiRF-S-^i/z^^nS^*^, ft 

7 o*JM^flF#teJ: 9 F E C^ft*Q£ix£o * 
fc, ««^-^ 2 11$ ibte«F-*Ht*a* 3/4 left** 5 

[0 0 2 3 ] 110 tC^-f 7 AttmoP^OT-'-^^ 
M@l ll^to 6 14. 4 U 

s) <7>7u--AjgjHStr«ji?#x.-5rffi^*ixT^-5o ^ 

l/-Al/j;^L7^A3l^lUChlfli, PCB 
7*—*<0 1 t>F^Chl_a T***) 1/12 7 U-J^m 

1/3 7 1— ^M^^tiTfi^^ix, 'ft mrr-& 1 

tic h i _ c <d±7 u-j+mm&mm irei^t^ 

£o ^ U — A 1 &£Xf7 U — J* 2 tC&tfSC h 2 

fll, P C B ir* — & V) lkfs>M*Ch2__a "Ofa 1 / 1 

h 2„b cO^^O^J 2/3-7 U — LTfci£ 
£*x, ff«?-^ l i s C h 2_c ^47 I/- AH»*ft 
^LTfei££nT^6„ ft*3, 7 U-A3teioij-5Ch 
P CB^-^tlGi^^n-r, SJ«7 f -^2^C 
h 2_b CO ft 2 / 3 7 Ajf]$]£:i£IE LTfHi£ 

[0 0 2 4 ] £*bt£, 7U — Al £.xy~7 i^2(Cjo 
tt6Ch3T*tl, PCBf"^U f ^^Ch3„a 

2 7l^"^J^)i^L'^G^^^' 
^^l^Ch 3_c <£>^7 I' — jUJ3)J«£:«ffi LTfci££ 
nr^^o ft*5* 7U^3l:*5I^Ch2t'll PC 
>?<7> 2 y h^Ch3_a X'$& 1/67 U-^E) 
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^L7U-A 3MtnCh4 T-tl, 'Iftft-r — ^ 2^ 

PCBr-^i^Chl_a, Ch2_a, C h 3 _ a te 
wrt^^P CBf-^ £r3£^iJle{s^-f~6 J; 5 
ir^5, ecol^tc, 7i/"Ai(^t^9(^f t 
^^-CPteteeiSfeUfc 1 ^ 7U-^2l:fctt^Chi 
__a, Ch2_a, C h 3_a J: 9 (-f t 

fc, 7U— A3(^^tj*SJ: 5tC, Chl.atl^ 
K Ch3_aT^i:t f i)'^2e^hH|irPCB 

[0 0 2 5] ill 0 (C^"T7 U—^tt^r*0 1 1 tCTjvf 

^ /u^itr><D^m»m (gp) ts, 1 7 u-Atc&^Ti 
fi^y^/^ 1/127 u— -^^ffltseffl ure^-r s 

G p = 4 0 X 1 0 6 X 6 1 4. 4 X 1 0 Vl2 = 64 
X 3 2 

ittSo 1ttZL* P C B^"^H 3^-Y>^^T*^U{C 
feil^^^, »-&Lfc»3a*IJ»tl-t«3«0 6 4 X 
9 6tftSo ^Jif-^lfc^Wr-^2 0 

1 1/2 4 7U 

30 -^jSlMfflttfilt^^, 

Gp = 4 0 X 1 0 6 X 6 1 4. 4 X 1 0~ 6 /2 4 = 6 4 

X 1 6 

fcfc*. ^fete, 2 <&te3B*J»t*. 17U- 

AtCjo^T 1 0««v'^S:FEC»M$l/2 
T% l^pv-^V^fc^ 1 <7>2»<7>1/1 

mmfctm 1:64x16^/^, 

[ 0 0 2 6 ] SfeteSfc, *«^-^KO«ia*J»tt. 

F E CW^-flS^ 1 / 2 T* 3 f t y^MZ-Wi "9 #t;JTt£i£ 

Gp = 4 0 X 1 0 6 X 6 1 4. 4 X 1 0 ~ 6 / 3 8 4 = 6 
4 

^bte^fc, «T"^2WM^Jii^ FE 
CSW3/4T-Q P SK^PtCj: ^fei^^^^ 
1 7 U"^^f: ^ 3 8 4 

»ti, 

Gp = 40Xl0 6 X6l4. 4X10 6 / 3 8 4 = 6 




II I 

L5 

4 

[0 0 2 7 ] &fc, JhfELfclil 1 0 (OTt7 
mW-tZ* mim^-? tu^^ioill P CBf- 

fcWr-^i, mm^-?i. •»« 

^ S V^C^otC h 1 h 4 (CfiJ 6 0 Chi 

_a , Ch2_a, C h 3_a ttPCBf-^tfiiSt 
C h l_a fC&ij-S P CBr-^ 
I^Ch^^; Vi/RS«2 0 1 f}>hmhixr< S 
y/l:»v^MAi o 3fcA;££ixT, A* 
/^7r 2 0 2tcR«$ft-tr 2 0 7{C#;T}£iX 

So 

[0028] Chl_b, C h 2„b li»J»T r — ^ 1*5 
tmW*f—* l £ £ix£B£teC h l__bicl'j«?^T^ 

2 0 7(Ctb^?^n-5 6 fiSff ^#Wj»7 f — * 2 

£ ^tl^^liC h 2_b (C#J?> irf)il ( ^^77 2 0 
3ia^t, IW^2 0 4m«l/2, 

— 2 0 6 (C3ol^T 614. 4 (jus) CD 7" U — 

Yv^-y-y^n, -ir 2 o 7\zm^^n^>. -tr 

1/^ 2 0 7 T'teC h # H % ^VWC^M 2 0 1 frbmh 

nr< s*>r ^y^tt^AA^5'7 7 2 0 2 3&>fetts* 

^nfcChl_aOf-^i, A^^J/7r 2 0 3^t 
\$<{ V 2 0 6 frb&Jj ZtltzC h l_b (7)7^ 

[0 0 2 9 ] *&, f^T"^lf^Chl_c, Ch2 

_c ch 3_c ic^n^tuicwt? ^rfcttr. -en* 
n<^u— A^j&^B^&tfSA^^^r 3 0 1 tela 

/2 % j«j*S7 0*^^^W-?-ft:^3ft*ix, Sblcv'^ 

#^^ja» 303 fc&^T^^v^/M^j&^n&o 

&^T*, Yy^-1)-^3 0 4T'614. 4 (jus) <D 

7 u— a&ic-t v^- » -y^ns 0 

[0 0 3 0 ] tLT. ^PSfiA 1 0 WlflF^v' 
^7j?/U^#ft-r-5«^ "1" , "0" # 

J&3i5A 1 0 3^ib^^ix6f 1 &-%r-»#/l,t<Dffim 

9^ANDig»4oir-i:6n, -t^ttaifflsnfcflF-s- 
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spb 1 0 4 a^ta***^® 2n-^-y>^^tm^m 

mfa&tbtl&o C<7)EXORlHlS&4 0 2^«Wl 
^PfctS^? , «2S#'>^/^«QPSK$II84 0 3 

{f-§-/£tt, ANDiB4 0 1^tHA'>^/l'^ "0" CO 

19 (b) ic 5 tcffie£*v ANDHSS 

4 0 1 <7>Hi* v-V/tf/i^ M 1 " <^4B-&(i, 19 ( c ) (C 

[0 0 3 1 ] 106 TMSSEWSR A 105 

7<? d^AMSQP SKff#£i8:2£«-*§-l *n*n 

n, £i%tiit tt««i 0 7 n^^ri'j 

9 (bti^y^ >-r-±a«^tTfetts 0 ch2_ 

a, Ch2_b, Ch 2_c t'lff f^T-^i^, f 

-^i^ft^A 1 0 ^\z^^xmm^ \ 0 2frb<D?^ * 
xf—p&m^A 108 £ m%k<n%±mfrfft> 

i%Z>o £ <b IC, Ch3_a, Ch3_b, C h 3 c t* 

^1^5 10 2 frb^PJ ^ y/(C^oTr-^iff^A 1 
r<? 0 8 ^P«o«i3a*«fT*5ix5o 

[0 0 3 2 ] * fejeife, mny*-* 2I3C h 4{ClfjD 

0 1 K1E«£*L£:«, »^5i^»**3 0 2 tC*S^T» 

#{fc;^i/2, «)*ft 7 <75fi^.3i^»*{k^3B6*ix, * 

ib(Cv-V#^^^5 3 0 3^*5^T^-§-v-^^/U^^m 

K^f^ilSo #C^T-, Yy^-y^3 0 4t'61 
4. 4 U s ) <D7 u — /»&ic>f v^— y — :/£*x£o 

7l/-A^SRl 1 l35^^Ch4(7)^f v'V/f 
30 /^A^^il^fMB 1 1 2tMi, A^J^SMv' 
2 h^lCS/ / P^m^5 0 ir->y T/U/ 

2t f 7hi(7)^7w^^nm 

'>y#;HiQP SK^II§5 0 2 Cfc^tQ P SK3ER 
^tlSo w(7)i:^QP SK^Pooff-f-^l^lEl 9 (a) 
J:9t-SB©^nS 0 ^COQP SK^Pt§5 0 2ti*h\tiJl 
^iiSfl^^^i: ii:^-^4 i:^»W*JSt*i 1 3 

KSo 

^ [0 0 3 3 ] cn^^»T- ^iSfS ^5A 1 0 8 , t^— ^ 
ff^fiA 10 9, ^"^i^ff^A 110, ^-^i^ff^B 

1 1 5)&>ibffi*$nsiic*w#^*nfcawv'v#^ 

li, ^jDjS* l l 6 fc*5t^r«fpd^ bix, * bt-tem^ 

1 i 7 tc*5i^r J-—- S(-»lf9 ^ixfc PNfffi: 

h/ua»*tiTDS-SS(lf^Ui**ixS 

5(? 3^-§-^-Y >4vu&6i/M3 5#^^Y^^^Jii: If 
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t>£v\ ^-^-m^mvmxhti&ft^?-*^ 

<>(75T-(i/«Cl\ Z<Dm&. P CBf"^, ^~1t* 

.#1 9 MiT fbix/iM^Ut -V >*/MR. 3£?iJt-t 

U <o ft t; ^ <h ^ o tc t v * flf « £ jBJS « SfB 

[ 0 0 3 4 ] h^tt*ii«SSfi^ 
3 h £*xfc^:{f ft fort n 7-7* v^^X* 

£fr 5 A/D=fW* — ^, 6 0 2liA/D=>y/^^6 
0 1 T-r-r ^^/uffi«SixfcSfS(E#«:E«i"S^^7 

7tj/ hC^orPN^fmtSPNf 6 0 

4i^j/7r e o 2 frbmjjztiz&mm f 5rPNM 

^6 0 3 frhmtl^ftZ PN^IHC£ «9i£#:1&&:ff?$ 
6 0 5 127^ 1 MX htltztiLtt 

£i-£iff3S??-*H§£#, 6 0 6(2$i£m^6 0 4 a>feffi 
6 o 7iiiS?ii:X*««B6 o e^fjtJiAStiSMSS* 

H^S;«Iiv'>^^^tliM5o *7t; 6 0 8(27 

n<o«*ft*j^aR^>#/^**tfc#j**ff 3tt^ 

^A'-'&JSfflS, 6 0 9l2Chl, Ch2, Ch3t*f"^ 
fllJ* * nfc tt^a^J ^1 v- > * ^ i- O ^ f SIl 

KTWHWSn, t^(;I^t^chi_cOli 
[0 0 3 6 ] £<btC 6 10liS«BB6 0 9^<b£il* 
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ffll^ — ^ 1 j&Sfii^ftSo 6 1 llif t^*^lft8 6 

fcii^r — ^-&j*£E6 l o^bA^^ix^Miv'^^ 

-isftx-^ i ^xmnnv"-^ 2 a* was 

[ 0 0 3 7 ] S«IB*R 6 0 9 <7>«B&Wft* 1 <VM 

7<? 0»l(0«jS;W<7)RWS:tT5o 8 7l:*5t^, 7 0 112 
Ch lSra«t5»^»Ch 1- a^ctt^Ch l-b<7> 

(Gp) \Z.Qk<>XZtlVti<Ot'>'&&£f£# 4 

fiKffl5 6 0 8 ii*b7<X£ ft 

^i? * 7 0 3lif t >^/U-&J=KaS6 0 8^ 

[0 0 3 8 ] 7 0 5l«iWOT'»W 

^>#^«r-ji:/4ffi:*llslte*-ti:6»ffl«, 7 0 7 I2A 
7 0 8, 7 0 9f^&fflW7 0 T^tOv'y^M 

bw^^^^is^^>'^^ ( ^^ ; ts^^ > '^ ;/U (i ch) 

^^U7 0 8 ^^^^^^^^^7 0 9£><bffi;££n 
sa^^v^aSSrtfcKEUfilj*^*:^^*^ "1" ^rffl 

^»-& "o" SrW*i-Stfc«*iJ««5, 
7 1 H2tfc^^J^7 1 Ot'flJS^iXfc^^^/^ 
"1" <7>»-&, 5ij&ffi7 0 3a>fe<^ffi*£rc/44£*B0 
<E*Hi:. "0" o»-&355i£ffi7 o 3 *>?><7>fcii;t>*:- */ 
4 j fi1 : ltH]^^-ti:rP=t : it'V v^yu (I ch) M^bff 

^1 ^ tltc^Pf v^#A-£ p c b ^"-^ * t' I2^IJ®1^- 
40 <? KDt'hhfrt Lrtb^J-r^) 1 : 2^1/^^, 713 

lisaH^ntMf-^i, -ft^^"^ 2 <D'&mft£r 

[0039] m^. aeic^t*^^**^^^ h/i- 

2<Dmxn, % i cofiro j; k> ^rcowfifc^ffi^^^nr^ 
^ ^ymizm* 8 o i i2c h i rait^i^, chi- 
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mxbtitz*&m*m (g p ) c^ot, tn^^y 

^M^^^/^W^irv^o i§j&£tf8 0 2137" 

+ ^/u-frjS:«6 o 8 ^f>Msns**tt:*fi!cSnfc 

1S*tt*iJ3£aHv'>'#^S:, C h I?-/ S V^R5£W8 0 

[0 0 4 0 ] ifc, I , Q*g#s8 0 3li I c h (Pffi 

#;KO*»*}Tor*5l3, »ffi«8 0 4lil, QJUgti 
8 0 3(C*5(j"5*»«»0«H4^-^»-&(i, A^£iX 

Q***8 0 3 0**jie*0«ttd« + <D»-&l4, A*£ 
ix^ttaStt^J^aiH^v^*: <-*/4) ttfflliHES 

5 n$Sftfflffl%$8 1 0 i^O^>«S^>f ^ 
*£oT, I, Q*»*8 0 3<0*»«*^«tt^-(D» 
£\ »*B«8 0 4frhttit)£tl&1&mi/^#/L><n I c h 

iLTa»Lrv^ 0 I, Q*g^8 0 3OlS 

[0 0 4 1 ] $b«C*fc, fcfc»*iJ3E«8 0 6(iffl»^> 
^95 8 0 5 + 0 

SB»*v'>'^^tT "0" ^rffi^-t-^o Sbl:, ^ 
+1*8 0 7 iafcfc«*ij5£«8 0 6-C*iJ«*iXfettWI«F#v' 
>-tfOua* " 1" <Z>#£\ il$££f5 8 0 2ic£ 
ft^^«6 0 8J:^ <7>^j&{f:§-£7c/4te:*B[H] 
$s£-tt\ UBS*^^^^ "0" co#^igS££;ft,/t^ 
^fg^-^r- :rr/4£rf|[H]l|to£-£T I c h^Jb^>{f ^-^r 

tit, 8 0 8 liffgi^ixfc^^v'V^/H: P C Bf 

— ^ifcttfliijffli^— * i Whhfrb Lrt±5^-r^> 1 : 
2-tru-^, 8 0 9liWtiS*ix)t««7 tf -^ l , «« 

[ 0 0 4 2 ] #:38fl(Z>;*^ h/utemiSff 

»a5o»^icov^ria6*5j:a«ig 7 &&mi,te&bnw 

t5o A/D^y/^^ 6 0 l(: J: D^-^^^ K(cy 
3 — h Ziltz&mD S - S Sfl -%<DT-tv ? 
-f* /is$c$k$:ft\,\ m^^ixtzf^ v^/ufB#tt 
/<^7r 6 0 2(ClBt^ll5c /<^7r 6 0 2^^Blff 

DS-ssft-§-ii, PN|gi^6 0 3r-7>f y^f-ic 
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o 5 *>ibfcti.*£n5ffiw ifc^fftf t^nz) 
6 o 6{c*5i^riS?ci:xs*^*f^nfcft, tfn«s6 o 7 

T*Q P SK^fgP^iX^o 

[0 0 4 3] 3 7^ V#-T*R AKESff £*7?:S§^ 
13, ^^77 6 0 2t>>b7 4 l/tf— # 1 ICiSfeiXfcD S 
-S SfS#£H£fS %l£7 4 J l/tf 

-#3(cffi^jL, -?:il^ii<?)7-f y^CIJ^r^ix 
/0 KCttoTaS?tfc»S:*3Cttl^ 7^^^S 

<S\ ^*^^-&jS«$6 0 8T-I3;7^ # 1, 

m*r — <? 1 , fMSPT*— * 2 i:*«f-^ 1 i:T*M^ 

fca^Mr«iv'>^^MW6 o 9(cm*^n 

^ 5o TOI^6 0 9t'liChl^i^, Chl_a, C 
hl_b, C h l__c tD&W&fffrtl* PCBf^i: 

96 11 Ci^^ii^o 

[0 0 4 4 ] 0 9**12 7 ^fllj*^**, 

V^/l^J-Kffi 6 0 Sj&^feA^^tLSffiSBtt^J^aH^V 
#/HiS3S£«l5 7 0 3 "C58»*tlS tc / 4 

704, <fc U<- tt / 4 3£*13§ 7 0 5 (C J: 0 ttl^tl tz 
/A , ^cfct^- */4ttffl[sHs£nT I c h IIO^TS 

y>^^tT^ti5o r£>B8ic miss 1 1 tc^-r^-^ 

Cli, #7U"A(:jo^TCh l_a, Ch2__a, C 
h 3„aT-&?iJKfei££ixT< ^>fc*t>, WPPflWtcT^-tir 
T IB* PCBf-^<7)l JB <5offl»-r 5 J: 5 , 

^^$ij^)9 7 o 7^^^c $ ^ymm-tZo 

[0 0 4 5 ] i£&¥im$z 7 1 0 TlSaf^^as 708 
^J;^^^? 0 9 d^A^^ixfi-ttL-eix^^ 

^ v^iemoffl^^^^ffli&^ittssixa^y^^ 7 0 8 

m^tt u o" ^J^IHTfflM^o r. otb^^J^ 

SI57 1 OWttlAli, ChlOl^Chl_aT'6il^ 
-5 P CBr^^^^^liC h l_b r*ei^^ix5$iJ^l^ 
-^l^)flHflFfv'>'^t4S« 1 1 

T*fitfc«**J5£ffl5 7 1 0 (75*»J3efi*^ "1" CO^^I^TtX 
4 , "0" CD^IS (- tc/4 ) fir«lHJ(E*nr I c h 
$*±cO{f 1 ^ix. ChlO^Chl_cr*Si^n 

5(9 1:2^1/^^712 T-li P C B 7* — $ <F>^k%\% , fct^ 
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PH£U7 1 O^^Ch 1 Oi^iiCh l__aCO 

h l_bGO^P^-^ t U^^6 0 
[0046] 2 : 3 T*lifcfc«*J^ 7 1 

6 o 9^ai*£^£?^P£nfc^-^T% inc 
eii ■cii^-Y^^'&jaase o sxt^-^jswe 

'IfW-r^^ 1 ^tiMR-r — * 2te#tfk*xTai*j£^5o 
[0 0 4 7 ] ^5T\ JblBa»y>^«7 0 8, 7 0 

C B t*"— ^ co J: 5 ^ P — ©t^ h ^M^'JtefSi^ 

[0 0 4 8] S«W9S6 0 9 &mS\Z.7F-tm&k 

£;K/0^ WW 6 0 9 <z>»fE*ft9!-rSo HI 

8 ic^-r^HH^e 0 9 tc*5^T , ^ ^^^6 

£jS;*fl6 0 8 Siasa**!^*^^^^^ 
is, i, Q*3Mi8 o 3 lessor iM^ft^J^W^ 

V#yK7>I ch^h QchMiO** (I XQ) 

^tT ^ixr , stsse* <z> + #> 6 ^ n - <z>«tt ft* 

[0 0 4 9 ] f^^/^«6 0 8A^A^ 

13, I, Q*»#8 0 3*>ibtll*^nS*tt^-co»-& 
li rc /4ttfflIsHE*ix, I, Q»*S8 0 3 J&»fctiJ*£ 
4x5«i4^ + <75»^(i- rt/4ffifflIfilK$tbT, Ich 
W_hoo(f %t »ffi88 0 3i:*5Kl, 

«8 0 3 ^(bffi**n-5«i4(-^^f«/4fcStM3- 
n/4ti:ffllll*5$4xr I c httil:^6i; 5 HHE^ixfc 

#$ij$)£fl8 1 0 fK^^ixS^^ - ^teflfeoTffl^^ 

^^^tr^ixSo eoB£(e, fititaia i i ic^-t-'r — ^# 
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11 *7^AtChl_a, Ch2_a, Ch3_a 

»«i«9SB8 i o^^^r ^ >^^mm-r^>o 

[0 0 5 0 ] n O0^^^^^8 0 5\Z%>»&#'1>'7& 

m^a^^flttt* tfctt2pj«»8 o 6^««e*n-t^ 

«S8 o et-^^^a^^^^S^^tt^ + ^^^W^ 
SSfcLT "l" a*ttJ*i**u ^rixEi^o»*l* "0" 

P CB^~^&6^$W^~^ 1 

<?>"71Mt t>inZ> r. £ lefts. 

[0 0 5 1 ] Sfc, ^ti^8 0 7^ttfcfc«*U*«8 0 6 
"1" iIJ£«58 0 2J&>fctti*;*n 

«*iJS«5 8 0 6 <7>¥y3£*S*# " 0 " CD#£\ 8 0 

*/4) lElS^KSo -TKt>h. 19 (b) (c) £r# 

m-rti&MMx^ sj; 5(e, »ffl»8 0 7ic^ta* 

WMIv'^^/^Wif^ffi^^ :/ ^ ;L ' (Ich) 
ttitefeS J; 5 icffiffiliHE^nSo »*l*8 

0 7 Officii Chl^Chl_ct*ei^iX^i 
s ^^ l(0 gH^^y#;ui:/j;5 4 ft*5, 5gS£3f$8 
0 2i*^*BfS8 0 4^t)fcfc8«5£«8 0 6*W&a« 

[0 0 5 2 ] 1 : 2tl/^^ 8 0 8^fiPCBf 

— ?\<DM&te> Chl_b (D^mf—^ t LTfcb;^ £ 
iX^o 2 : 1 8 0 9 t?tttfc«*J«ffl5 8 

^ T\ mil l co J: 5 icv^v^/i-mteT* 

[0 0 5 3 lllll^tT^i«tll yU-A 
1, 7U-A2, 7l/-^3l:*5^tPCBf^?:3 
JRF-g-^YV^/^ (^'Jx^, Chl_a, Ch2_a, C 
h3_a) {C»»lLr^?iJ(efiilSbr^Sd^ 
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/r^-^pcBr-^^i^irsiiicj:^ pc 
1*1 tmmtz.mvmxx. nmm&teftmzft? & 5 m 

£ , i f+y^o^:pc B-x — ^icfcttftJt®^ 

*JS (Gp) ^^<t^^^^T^6:^^Ml 

^pf-^ft^/K;o^rii ttft 

[0 0 5 4 ] 112 (a) (b) fCWG N (White Gaus 
sian Noise) f f - ^ OSHft^R 9 ^ 

«tt*r^f. Mf-^ l fciVflWlf-^ 2^1*1 

1 , ft]®)^— ^ 2 0*aa*J»S:G p-6 4 X 6 4 ilfc 
%k<D!ft&$:m 1 2 (a) ic, l Ss.fctf-r— ^ 

««2(^&I?iMGp = 6 4H, PCBf-^^J: 
WMW^—^l, WJtB^— ^ 2 0*G.3a*J»*Gp = 6 4 
X3 2t LfcBgco4#{£ £[! 12(b) 1^-*% 4*5, 
$4£rtf$/ hB"9$ (BIT ERROR RATE) , ii^rCNRi 

[0 0 5 51 11 2 (a) (b) £ , 1S«7* 

2l*-«ttfcQP SKtl^ffori^^^^bQ 
PSK^afflK<3*£l*tfHCffi£^LTi^5o TOi 
$rfTofcPCBf-^ bUm'r-* i:fcJ;tf»J»2tt« 

^mft^wft^-^ i KXTfiunT*—* 2 tetter 6 4 
ffip*>siMi 3 2i#t ^tiri/^c £*»<b, f i^cnr 
r-i^e-/ hRDWQ p SKdJt^T*:* < ^iir^ 

-So ^ ib(C. Hi 2 (a) ill2 (b) &t£&-tZb 
mi2 (a) £*LT^5£ <^^>b 

•mnf— $ 2 (7>Ri9 ^ x *) tstf 3 d b ft-bur^ 1? b p 
^2(i f BER<io" 4 r-6M5:i:^r^5»ffi 

[0 0 5 6] iffibfc «fc ^^^C h 1 ~C h 3 

ICjotfSiJr^ + ^/Ua, b, cliQPSKflt-fc 

19 (b) (c) fc^-rff#£E«*8U8 
U 0 7(c^i-S*H*o»ioCT-t*aH-t-Sri:tc:J: 

V^/K7)-^y^-Y>'^/Ua CPC Bf-^OJ: 
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